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Results of a double-barrel technique with
commercially available devices for hypogastric
preservation during aortoilac endovascular
abdominal aortic aneurysm repair
Brian G. DeRubertis, MD,a William J. Quinones-Baldrich, MD,a Joshua I. Greenberg, MD,b
Juan C. Jimenez, MD,a and Jason T. Lee, MD,b Los Angeles and Palo Alto, Calif
Objective: To assess technical feasibility and short-term outcome of a novel hypogastric preservation technique in patients
with aortoiliac aneurysms using commercially available endografts without device modification.
Methods: Multi-institution review of prospectively acquired database of patients undergoing double-barrel endograft
repair of aortoiliac aneurysms.
Results: Twenty-two patients underwent endovascular aneurysm repair for aortoiliac aneurysms from 2010 to 2011,
with 23 double-barrel hypogastric preservation procedures successfully completed in 21 patients. The technique
involved bifurcated main body placement followed by simultaneous deployment of parallel endograft limbs into the
external iliac (ipsilateral approach) and hypogastric (contralateral femoral or brachial approach) arteries. Bilateral
hypogastric branches were performed in two patients, and unilateral branches with and without contralateral coil
embolization were performed in nine and ten patients, respectively. Procedural success rate was 96%, technical
success rate (successful implantation with immediate aneurysm exclusion and no observed endoleak) was 88%, and
access was fully-percutaneous in 86%. Two type III endoleaks between branch components were noted on completion
angiograms, but both resolved spontaneously on follow-up imaging. One type Ib endoleak was noted on postop-
erative imaging (contralateral to hypogastric branch, repaired with limb extension), as were three type II endoleaks
(14%) without sac expansion. Early (<2 weeks) limb occlusion (one external iliac, two hypogastric) occurred in two
patients, though no subsequent occlusions have occurred (mean follow-up, 7.2 months; range, 1-20 months).
Primary patency for external iliac and hypogastric limbs at 6 months was 95% and 88%, respectively. There were no
deaths; complications included groin hematoma in 10% and acute renal insufficiency in 5%. Buttock claudication (n
 4) only occurred in patients who had ipsilateral coil embolization of hypogastric arteries (n  9) for bilateral iliac
aneurysms in which only unilateral hypogastric preservation was performed, resulting in rate of 44% in these
patients.
Conclusions: The double-barrel technique for hypogastric preservation is technically feasible across multiple intervention-
alists using commercially available endografts without device modification. These procedures are associated with minimal
morbidity, acceptable short-term limb-patency rates, and reduced buttock claudication compared with those involving
contralateral hypogastric embolization. (J Vasc Surg 2012;56:1252-60.)
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sFor patients with suitable aneurysm anatomy, endo-
vascular abdominal aortic aneurysm repair (EVAR) has
been shown to be a minimally invasive modality with
reduced morbidity and equivalent long-term survival as
open surgical repair of infra-renal aneurysms.1,2 How-
ever, standard EVAR with commercially available en-
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1252ografts requires adequate proximal and distal landing
ones within the aortic neck and iliac arteries, respec-
ively, in order to achieve satisfactory device implanta-
ion and exclusion of the aneurysm. This requirement
rohibits standard EVAR in up to 30% of patients with
bdominal aortic aneurysms due to concomitant iliac
rtery aneurismal disease.3,4 In such patients who wish to
ndergo fully endovascular repair despite the presence of
oncomitant iliac aneurismal disease, coil embolization
f the ipsilateral hypogastric artery with extension of the
ndograft limb into the external iliac artery is typically
erformed. While some authors believe sacrifice of the
ypogastric artery in these cases is a relatively innocuous
echnique, between 23% and 50% of patients will ulti-
ately develop such sequelae as buttock claudication or
exual dysfunction due interruption of pelvic blood
ow.5-7
Several techniques have been described to avoid
acrifice of the ipsilateral hypogastric artery in patients
ith common iliac artery aneurysms. These include both
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Volume 56, Number 5 DeRubertis et al 1253hybrid procedures and fully endovascular approaches
utilizing investigational branched-endograft devices or
“off-the-shelf” devices in an off-label manner.8-16 At our
institutions, we have begun using a double-barreled
technique with commercially available devices to pre-
serve hypogastric blood flow in these patients, and the
purpose of this report is to describe the outcomes asso-
ciated with this novel technique.
METHODS
Patients. All patients undergoing endovascular an-
eurysm repair at our institutions were entered into a
prospectively maintained database, and those patients
who underwent attempted hypogastric preservation pro-
cedures between March 2010 and August 2011 were
retrospectively analyzed. Demographic data, preopera-
tive and postoperative computed tomography (CT) im-
aging data, operative procedural details, and peri-opera-
tive complications were recorded for analysis.
Retrospective review of these procedures and associated
outcomes was approved by each center’s Institutional
Review Board.
Procedures and technique. Twenty-two patients
underwent attempted hypogastric preservation ipsilat-
eral to existing common iliac artery aneurysms with a
double-barreled technique with (n  20) or without (n
 2) placement of a bifurcated aortic endograft for
treatment of associated infra-renal aortic aneurysms (Fig
1). In patients with an associated infra-renal aortic aneu-
rysm, placement of a bifurcated endograft was first per-
formed to exclude the aortic aneurysm. Bilateral femoral
access was obtained in all patients for this purpose via
surgical exposure (n  3 patients) or fully percutaneous
technique (n  19 patients). Appropriately-sized bifur-
Successful: 
21 patients
Attempted Hypogastr
22
Unilateral Hypogastric Limbs:
19 patients (19 hypogastric limbs)
10 pts : Unilateral IIA
9 pts : Bilateral IIA (contra embolized)
Total: 23 Hypogast
Fig 1. Hypogastric preservation procedures were attemp
success rate of 95.7%. Nineteen patients underwent unil
bilateral hypogastric preservation. IIA, Internal iliac artecated endograft devices were delivered over Lunderquist suide-wires (Cook Medical, Bloomington, Ind) and de-
loyed according to the specific device’s instructions for
se. Bifurcated endograft devices included the Excluder
W. L. Gore, Flagstaff, Ariz) in three patients, Zenith
Cook Medical) in one patient, Talent (Medtronic, Min-
eapolis, Minn) in one patient, and Endologix Powerlink
Endologix, Irvine, Calif) in 15 patients.
Once the bifurcated endografts were in place, a
heath of sufficient diameter (8-14 Fr) to fit the hypo-
astric graft and an 0.035-inch “buddy-wire” was
rought to the origin of the ipsilateral hypogastric artery.
n patients receiving the Excluder, Talent, or Zenith
evices (n 6), the brachial approach was used to deliver
his sheath (8-12 Fr) by means of surgical exposure of the
idbrachial artery. A Cobra-2 catheter (Cook Medical)
as used to direct a 0.035-inch 260 cm Stiff Angled
lidewire (Terumo Medical, Somerset, NJ) into the
escending thoracic aorta and through the aortic en-
ograft to the level of the ipsilateral hypogastric origin. A
0 cm sheath was then brought over this wire to the
ypogastric origin. If additional support was needed for
his step, the Stiff Angled Glidewire was exchanged for a
.035-inch 260 cm SuperStiff Amplatz wire (Cook Med-
cal). For patients treated with the Endologix Powerlink
evice (n  15), the bifurcation-sparing nature of this
evice allowed for “up-and-over” access from the con-
ralateral femoral artery (Fig 2). To facilitate passage of
he large sheaths (8-14 F) required for Viabahn delivery,
femorofemoral wire which spanned the bifurcation and
xited the patient through each of the bilateral femoral
heaths was generally used. To place this femorofemoral
ire, a pigtail catheter was passed without guidewire
upport from one femoral sheath up to the suprarenal
orta, using caution not to pass it behind the internal
reservation Procedure:
ents
Unsuccessful:
1 patient
Bilateral Hypogastric Limbs:
2 patients (4 hypogastric limbs)
2 pts : bilateral IIA treated  
Limb Implantations
or 24 hypogastric arteries in 22 patients, with a technical
preservation procedures, while two patients underwentic P
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(
h
d
e
b
i
M
i
s
t
o
F
s
a
p
reserv
JOURNAL OF VASCULAR SURGERY
November 20121254 DeRubertis et alStiff Angled Glidewire was advanced through the pigtail
catheter, and an endovascular snare passed through the
contralateral sheath was used to grasp this Glidewire,
bringing it throughout the contralateral sheath. Tension
applied to both ends of this wire, now spanning the
bifurcation and exiting each femoral artery, helped guide
the sheath over the bifurcation and up to the origin of
the hypogastric artery requiring preservation.
Once stable sheath position had been achieved at the
origin of the hypogastric artery by either the brachial or
contralateral femoral approach, a second 0.035-inch An-
gled Glidewire “buddy-wire” and an Angled Glide Cath-
eter (Cook Medical) were introduced alongside the ex-
isting wire to cannulate the hypogastric artery, at which
point the Glidewire was exchanged for a 300 cm Rosen
A. B.
D.
Fig 2. Operative technique from contralateral femora
Stiff Angled Glidewire (yellow arrows) has been insert
femoral wire to facilitate passage of the up-and-over sh
advanced over the femorofemoral wire (yellow arrows)
(open arrows) is used to guide the Viabahn into the hyp
are simultaneously deployed within the iliac limb of th
resting at the origin of the iliac limb of the bifurcate
(arrowheads) to mold the external iliac limb around t
strates exclusion of the common iliac aneurysm and pWire (Cook Medical). Next, a Viabahn Endoprosthesis (appropriately sized for the distal landing zone in the
ypogastric artery) was advanced over this wire and
eployed simultaneously with the ipsilateral external iliac
xtension limb (Gore Excluder iliac limb extender, Via-
ahn Endoprosthesis, or an Endologix limb extension)
ntroduced through the existing Lunderquist wire (Cook
edical) in the ipsilateral femoral sheath. The external
liac limb extension and the Viabahn Endoprosthesis
ituated in the hypogastric artery were aligned such that
he proximal extent of each of these devices resided at the
rigin of the bifurcated endograft’s ipsilateral iliac limb.
ollowing deployment, each limb was then treated with
imultaneous balloon angioplasty to resolve any stenoses
nd ensure a firm seal with the arterial wall. For the
atients undergoing bilateral preservation procedures
C.
.
VIABAHN VIABAHN
ENDOLOGIX 
ILIAC LIMB
ss. A, The bifurcated graft has been implanted, and a
ongside the ipsilateral Lunderquist wire as a femoro-
B, The contra-lateral femoral sheath (closed arrow) is
e origin of the hypogastric artery, then a Rosen wire
tric artery. C, The hypogastric and external iliac limbs
rcated endograft with the origins of both these stents
ograft. D, Kissing-balloon angioplasty is performed
pogastric limb. E, Completion angiography demon-
ation of hypogastric blood flow.E
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proach to place the hypogastric and external iliac limbs
on the opposite side. The remaining patients with bilat-
eral iliac aneurysms (n 9) underwent coil embolization
(through ipsilateral femoral access, unless they had been
treated with coil embolization preoperatively) and ex-
tension of the iliac limb into the external iliac artery.
Technique for sizing of the hypogastric and external
iliac limbs varied slightly by surgeon preference, but
generally employed one of two methods: a) asymmetric
or b) symmetric technique. For asymmetric sizing
(which was employed for all cases utilizing the End-
ologix main body), an Endologix limb of diameter equal
to the iliac limb of the main body (16 mm) was placed
alongside a Viabahn covered stent, whose diameter was
chosen based on the hypogastric landing zone. The
higher radial force of the Viabahn causes the iliac limb to
displace around it in a crescent shape (Fig 3, B). For
symmetric sizing, two covered stents of similar diameter
and radial force were chosen such that their combined
cross-sectional area (r2  r2) slightly exceeded the
area of the iliac limb of the main body into which they
were implanted (Fig 3, A). Choice of these hypogastric
and external iliac limbs was dictated by the distal landing
zone with 10% oversizing. If the combined area of
A.
B. C.
Fig 3. Symmetric (A) and asymmetric (B) sizing te
components. Symmetric sizing generally employed Via
Viabahns or Gore iliac extension limbs for the external il
for the hypogastric limb and a 16 mm Endologix iliac ext
of bilateral double-barrel hypogastric and external iliac l
(asymmetric sizing technique).these two limbs did not appropriately match the iliac eimb of the main body, then asymmetric sizing was
tilized as described above rather than bridging with
ared or tapered iliac extensions (which would have
ntroduced additional junction zones).
Follow-up. While follow-up varied slightly by sur-
eon preference, most patients underwent postoperative
ffice visits and CT angiogram assessment at 1, 6, and 12
onths. Patients were assessed clinically for thigh and
uttock claudication function, and radiographically for
neurysm exclusion, presences of endoleaks, aneurysm
ac diameter, and graft limb patency. Axial CT images
nd three-dimensional reconstructions using M2S or
sirix imaging software were reviewed in all patients
Fig 4). Abdominal duplex ultrasound was performed to
ssess for endoleaks and sac diameters with each follow-
p, with the intention of discontinuing CT scans after
he 24-month postoperative visit.
Statistical analysis. Demographic data, operative
nd perioperative details, and radiographic and clinical
ollow-up data were expressed as means or percentages by
atient. Patency rates for hypogastric and external iliac
rteries were reported by limb and analyzed by Kaplan-
eier life table analysis. Univariate analysis of dichotomous
ariables between subgroups was performed by Fisher’s
ue for choosing hypogastric and external iliac limb
covered stents for the hypogastric branch and either
anch. Asymmetric sizing employed the use of Viabahns
n limb for the external iliac branch. C, Axial appearance
on postoperative computed tomography (CT) imagingchniq
bahn
iac br
ensio
imbsxact t-test.
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Patients and procedures. During the study period,
22 patients underwent a total of 24 attempted hypogas-
tric preservation procedures. Patient demographics and
comorbidities are listed in Table I. Mean aneurysm size
was 6.0 cm for aortic aneurysms, and 3.7 cm and 3.9 cm
for right and left iliac artery aneurysms, respectively.
Overall procedural success rate was 96% (22 of 23 hypo-
gastric arteries attempted), as delivery of the hypogastric
stent graft via a brachial approach was not possible in one
patient with a Gore Excluder endograft due to the
combined tortuousity throughout the arch, aortic neck,
and iliac vessels. Technical success rate (successful im-
plantation with immediate aneurysm exclusion and no
observed endoleak) was 88%. For patients who under-
went successful hypogastric graft implantation, operative
A.
Fig 4. Postoperative computed tomography (CT) angio
successful aneurysm repair with preservation of hypogastr
(B) preservation procedures.
Table I. Demographics and comorbidities
Age (years) 70.3
Male gender 91.7%
Coronary artery disease 59.1%
Congestive heart failure 18.2%
Diabetes 22.7%
Tobacco use 77.3%
Chronic obstructive pulmonary disease 26.7%
Hypertension 77.3%
Family history 5.3%
Hypercholesterolemia 62.8%details and types of interventions are displayed in Table aI. Ten patients had unilateral iliac aneurismal disease
nd underwent unilateral hypogastric preservation pro-
edures. Eleven patients had bi-iliac aneurismal disease
nd underwent unilateral hypogastric preservation pro-
edures with contralateral hypogastric coil emboliza-
ion/external iliac extension (n  9 patients) or bilateral
ypogastric preservation procedures (n  2 patients).
ean operative time and fluoroscopy time in all patients
as 231 minutes and 61 minutes, respectively, and did
ot vary significantly by procedure type. Mean blood loss
nd contrast usage was 296 mL and 130 mL, respec-
ively, and mean number of implanted devices was 8.0
or patients undergoing bilateral hypogastric preserva-
ion procedures and 5.6 for those undergoing unilateral
rocedures. Of these devices, the mean incremental
umber of Viabahn endoprostheses required per hypo-
astric artery preserved was 1.6 (3.5 endoprostheses for
ilateral preservation and 1.3 endoprostheses for unilat-
ral preservation procedures). Mean length of stay was
.9 days. Intraoperatively, there were no Type I en-
oleaks following endograft (and proximal cuff or
almaz stent as required) implantation (Table III). Type
II endoleaks were evident between hypogastric limbs
nd external iliac extension limbs in 9.5% (2 of 21
atients). These Type III endoleaks were treated with
epeat balloon angioplasty without improvement, but
oth had resolved by the first postoperative CT scan.
erioperative morbidity included minor groin hema-
oma in 10%, no brachial access site complications, and
.
with three-dimensional reconstructions demonstrating
fusion in patients undergoing bilateral (A) and unilateralB
gram
ic percute renal insufficiency in 5%. There were no perioper-
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period.
Outcomes. Mean follow-up was 7.2 months (range,
1-20 months), and clinical follow-up with CT imaging
was obtained at 1 month in all and at 6 months in 15
patients (71%). Aneurysm sac regression of 5 mm was
seen in 10% of patients (2 of 21) at 1-month follow-up
and in 47% of patients (7 of 15) at the 6-month fol-
low-up point (Table III). The aneurysm sacs in the
remaining patients remained stable in size, and at no
point in the study period did any patient demonstrate
aneurysm sac growth. Mean decrease in diameter for all
aortic and iliac aneurysms was 4.2 and 4.1mm, respec-
tively, during the follow-up period. There were no Type
Ia or Type IV endoleaks detected during follow-up.
There was one Type Ib endoleak at the distal seal zone of
a common iliac limb contralateral to the side of the
hypogastric preservation procedure, which was treated
by iliac limb extension. Three Type II endoleaks were
discovered on postoperative imaging. The two intraop-
erative Type III endoleaks between iliac and hypogastric
limb components had completely resolved at 1-month
follow-up, and the involved iliac aneurysms in those
patients were completely excluded. Therefore, the over-
all endoleak rate at 1 month was 19% (4 of 21 patients)
Table II. Operative details
Aneurysm type Treatment No. patie
Bi-iliac involvement
(n  11 patients)
Bilateral hypogastric branches 2
Unilateral hypogastric branch
( contralateral
embolization)
9
Uni-iliac involvement
(n  10 patients)
Unilateral hypogastric branch 10
Total (mean)a 21
EBL, Estimated blood loss.
aFor successful interventions.
Table III. Endoleaks and sac regression
1-month
follow-up,
No. (%)
6-month
follow-up,
No. (%)
No. patients with follow-up 21 15
Endoleaks
Type Ia 0 (0%) 0 (0%)
Type Ib 1 (4.8%) 0 (0%)
Type II 3 (14.3%) 2 (14.3%)
Type III 0 (0%) 0 (0%)
Type IV 0 (0%) 0 (0%)
Any endoleak 4 (19.0%) 2 (14.3%)
Sac expansion (any) 0 (0%) 0 (0%)
Sac regression (5 mm) 2 (10%) 7 (47%)
Primary patency
Hypogastric limb 91% 88%
External iliac limb 95% 93%and the rate of persistent endoleak at 6-month follow-up (as 14% (2 of 14 patients, both Type II without evidence
f sac expansion).
Primary 6-month patency by Kaplan Meier life-table
nalysis for the external iliac limbs and hypogastric limbs
as 95% and 88%, respectively. There were three early
2 weeks postoperatively) limb occlusions that oc-
urred in two patients, including one hypogastric limb in
ne patient and an external iliac limb followed by the
psilateral hypogastric limb in a second patient. This
econd patient presented 1 week postoperatively with
laudication due to a thrombosed external iliac limb
aused by kinking of this limb by the hypogastric limb.
e was treated with thrombolysis and stenting of the
xternal iliac limb, which subsequently resulted in com-
ression and thrombosis of the hypogastric limb. The
liac aneurysms in both of these patients remained com-
letely excluded following hypogastric limb thrombosis
n follow-up imaging, so no further interventions were
erformed in these patients.
Reinterventions occurred in two patients, resulting
n a freedom from reintervention rate of 87% (13 of 15
atients) at 6 months. These included the patient de-
cribed above who underwent thrombolysis of his oc-
luded external iliac limb and the patient with the Type
b endoleak who was treated with further extension of
is common iliac limb.
New thigh and/or buttock claudication was present
ostoperatively in 19% (4 of 21) of patients at 1-month
ollow-up, and these symptoms were persistent (though
mproving) in the three patients that reached the 6-month
ollow-up point. Each of these patients underwent coil
mbolization of the hypogastric artery ipsilateral to the
uttock claudication for treatment of bilateral iliac aneu-
ysm in which hypogastric preservation was performed on
he contralateral side only. No patient with two patent iliac
rteries developed buttock or thigh claudication. One ad-
itional patient did develop calf claudication ipsilateral to a
ypogastric preservation procedure, but this occurred
ithin 2 weeks of operation because of an external iliac
rtery limb occlusion, and it resolved after thrombolysis of
his limb. Therefore, the rate of thigh and/or buttock
laudication following hypogastric embolization was 44%
perating room
time (minutes)
Fluoro time
(minutes)
Contrast
(mL) EBL (mL)
No.
components
243 69 192 600 8.0
240 69 110 297 5.4
221 54 135 235 4.8
231 61 130 296 5.4nts
O4 of 9 patients).
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While endovascular aneurysm repair has become the
accepted standard of care for infra-renal aortic aneu-
rysms, concomitant iliac aneurismal disease occurs in up
to 30% of patients and limits the application of this
technology.3,4 Currently, there are several devices under
investigation designed to allow for EVAR with hypogas-
tric preservation using hypogastric branch-graft technol-
ogy in conjunction with bifurcated aortic endografts.
Preliminary results suggests that these devices can be
safely and effectively delivered, with nearly 90% patency
rates of the hypogastric limbs at 1 to 2 years of follow-up,
with most occlusions occurring within the first several
months after implantation.17-18 Unfortunately, these de-
vices remain investigational at this time and are not
widely available in the United States. Additionally, the
costs associated with the research and development of
such devices will likely be transferred to the consumer,
potentially limiting their dissemination in certain prac-
tice environments.
Open surgical repair, endovascular repair with ad-
junctive techniques, and hybrid approaches of the two
are currently used to treat aortoiliac aneurysms. Several
authors have presented outcomes of hypogastric bypass
in conjunction with standard EVAR.8,15,19 While this
approach is less invasive than open surgical aneurysm
repair, it still requires general anesthesia, longer recovery
periods than EVAR alone, and cannot be performed in a
fully percutaneous manner. Consequently, the standard
approach to aortoiliac aneurysm repair in many institu-
tions involves sacrifice of the ipsilateral hypogastric ar-
tery through coil embolization followed by extension of
the common iliac graft limb into the external iliac artery.
While unilateral sacrifice of the hypogastric artery is
generally well tolerated, it is not always without conse-
quence.5-6 Potential complications of hypogastric sacrifice
includes colon ischemia, gluteal necrosis, erectile dysfunc-
tion, and thigh and buttock claudication.6-7,20-21 While
serious complications such as clinically relevant colon isch-
emia are uncommon, erectile dysfunction and thigh and
buttock claudication can be seen in up to 50% of patients
postoperatively.6-7
In order to avoid hypogastric artery sacrifice, several
techniques have been described using off-label tech-
niques with commercially available devices. Oderich et al
described hypogastric preservation using back-table
modification of a bifurcated endograft, while others have
reported the use of a multiple bifurcated endografts to
branch into the hypogastric artery.10-11 Lobato first
described the use of the double-barreled technique we
have utilized and modified for this series of patients,
which has the benefit of using only a single bifurcated
device without the need for device modifications.12
In our series, several patients had clinical factors that
may have increased the risk of adverse sequelae with hypo-
gastric coverage, including prior colon surgery in two pa-
tients, prior aortic surgery in three patients, and chronic icclusion of the contralateral hypogastric artery in two
atients. Additionally, there were multiple patients who
ere quite active and concerned about the potential life-
tyle limitations that could occur as a result of new onset
laudication. Of those that underwent unilateral hypogas-
ric embolization because of bilateral iliac aneurysms, just
nder 50% did in fact develop buttock claudication, which
s consistent with rates reported in the literature by other
uthors.
The potential for late endoleaks, limb occlusions and
he overall durability of the repair remains a concern
onsidering the relatively short mean follow-up. In this
eries, the only endoleaks related to the double-barreled
echnique were seen intraoperatively, and these resolved
t the time of the first follow-up CT. While two patients
id have thrombosis of their hypogastric limbs, the limb
atency rate in this series is similar to those in other
ublished studies evaluating branched endografts specif-
cally designed for hypogastric preservation.17-18,22-23
dditionally, as in these other studies, limb occlusions in
ur series occurred early postoperatively (2 weeks),
nd no additional limb occlusions have been seen up to
0 months postoperatively. This suggests that long-term
urability may be similar to procedures performed with
urrent investigational endograft devices designed spe-
ifically for hypogastric preservation, though this is
learly speculative and will be further clarified with lon-
er follow-up in this patient cohort.
Another important issue regarding the use of this
echnique involves the costs associated with these hypo-
astric preservation procedures. While the cost of
ranched devices specifically designed for hypogastric
reservation procedures is not yet available, the manu-
acturers of these devices must ultimately recoup their
esearch and development expenses, and thus they will
ikely carry a significantly increased cost relative to stan-
ard bifurcated endografts. In this series, the incremen-
al number of devices required for hypogastric preserva-
ion was 1.6 endoprostheses per hypogastric artery
reserved. When considering that the average cost to our
nstitutions of the endoprostheses used for the hypogas-
ric limb is approximately $2900 per device, the addi-
ional cost per hypogastric artery preserved was $4640.
dditionally, this amount is also partially off-set by the
act that these hypogastric arteries would otherwise be
mbolized either with endovascular occlusion coils or
mplatzer Vascular Plugs (St Jude Medical, St Paul,
N), each of which have their own associated costs.
ONCLUSIONS
Aortoiliac aneurismal disease can be treated with a
ouble-barrel technique for hypogastric preservation us-
ng commercially available devices without device mod-
fication, and the short-term results of these procedures
ppear safe and effective. Limb-patency and endoleak
ates appear similar to those in published reports of
nvestigational bifurcated devices specifically designed
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Volume 56, Number 5 Pevec 1259for hypogastric preservation. While these initial results
are promising, long-term follow-up will be required to
determine the durability of these interventions.
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As the field of vascular surgery has become less invasive, the
innovation of vascular surgeons has increased. Dr DeRubertis and
colleagues are to be commended for devising a novel approach to
a common dilemma.
Because endovascular aortic aneurysm repair is much more
attractive than open repair to both the patient and the surgeon, it
is tempting to minimize the negative results of intentional occlu-
sion of the internal iliac artery, when necessary. However, the
authors are correct that sacrifice of an internal iliac artery is not as
benign as one would hope.
The reported outcomes of the double-barrel technique tohe absence of type III endoleaks at follow-up. The authors
rovide a lucid description of the technical steps involved in the
rocedure. The procedures times, fluoroscopy times, and con-
rast doses are reasonable, and the skills required are within the
cope of the well-trained and experienced endovascular sur-
eon. This technique will likely be adopted more broadly.
Caution must be exercised before wide application of this
rocedure, however. Follow-up was admittedly short, with a mean
f 7 months and a maximum of 20 months. Three graft limb
cclusions have occurred. Durability in terms of patency and
ndoleaks remains uncertain.
